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Development of a genetic sexing strain and the sterile male technique of the 


Oriental fruit fly| | Bactrocera dorsalis|| Hendel| | 

Л Qing-E J] HOU Wei-Rong[] CHEN Jia-Hua[] Plant Protection College[] Fujian Agriculture and Forestry 
University[] Fuzhou 350002[] China[] 

Abstract[] To utilize sterile insect technique to control the Oriental fruit fly effectively[] the genetic sexing strain 
for the Oriental fruit fly[ ]Bactrocera. dorsali] Hendel[] based on pupal color was developed. This strain permits 
the separation of males from females at the pupal stage. The results indicated that the genetic sexing strain was 
stable after genetic test cross. The percent egg hatch[] pupal weight[] adult emergence rate[] flight ability[] and 
longevity of the genetic sexing strain under irradiation were not significantly different with the check. Pupae were 
irradiated with ® Co of 100 Gy at 1[] 2 and 3 d before emergencd] indicated by - 1dU – 240 and - За 
respectively [] then mated wild females separately. Percent egg hatch of F, was extremely low. Flight ability[] 
and longevity of the genetic sexing strain under irradiation stress were not significantly different with the check[] 
but the emergence rate of — 3d was significantly different from that of the check[] — 190 and - 2d. Sterile males 
from the irradiated pupae of — 2d competed with wild males for wild females. The relative sterile index] RSI[] 
was 0.4923[] and this means both sterile male and wild male have almost equal competitiveness. Sterile males did 
not move extensively when there were abundant host plants in the releasing site. 
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туне; 取 其 中 的 了 和 白色 品系 中 的 早 杂 HAS R BAMALEAS R. MRA A 表示 


ZF 代 的 晴 仍 为 褐色 ; 再 取 其 中 的 了 和 白色 品系 
的 早 回 交 , 后 代 肾 表现 为 两 种 不 同 的 颜色 ,白色 肾 羽 





ЖЛЕ ЯА 
(白色 aa， 褐色 aY) 


显 性 褐色 基因 ‚а 表示 隐 性 白色 基因 ,该 杂交 过 程 可 
图 解 如 图 1。 


本 地 桥 小 实 蝇 GRÉ x 美国 DTWP 2 GRE) 
AA aY* 





图 1 橘 小 实 蝇 遗 传 性 别 品系 的 建立 过 程 
Fig. 1 The establishment of the genetic sexing strain (GSS) of Bactrocera dorsalis 


MAE ТЕ 388 >P] ТЕ pR, p, E KE 
不 同性 别 , 即 为 本 研究 的 遗传 性 别 品系 (GSS) ,不同 
肾 的 颜色 如 图 2、3 所 示 。 





图 2 Bik ah # (MEEE IH 938 E) 
Fig. 2 Normal strain (both male and female pupae are brown) 


2.2 遗传 品系 表现 型 污染 率 和 基因 重组 率 
ЖІПКЕ ОБЕ) жае) Режи 
相反 性 别 的 成 虫 , 表 型 污染 率 和 基因 重组 率 均 为 0。 
第 2 代 10 908 3k HESS (18 E) PA (k h 1 AE 


虫 ; 9 401 头 崔 晴 ( 白 色 ) 中 未 羽化 出 雄 虫 ,表现 型 污 
染 率 为 0.0092% 。 雄 晴 ( 褐 色 ) 中 羽化 出 来 1 3k BE h 
与 白色 品系 的 3 RRMA ,后 代 晴 均 为 白色 ,基因 
重组 率 为 0。 
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图 3 MSE a йи # HEE MERA) 
Fig. 3 Genetic sexing strain (male pupae аге 
brown and female pupae are white) 


Ж 3 4X 10 792 (БЕА) F A hi (e hE, 
9 417 头 肉 晴 (白色 ) 中 羽化 出 雄 虫 2 只 ,表现 型 污染 
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Table 1 Phenotype contamination rate and genetic recombination rate of GSS 








ПП ПП] Male pupae О 0 Female pupae 000000 00000 
Generation OO Brown ПО White ПО White ПО Brown Phenotype contamination rate Genetic recombination rate 
F, 10 879 0 9 397 0 0 0 
F 10 908 1 9 401 0 1/10 908 = 0.000092 0 
Fs 10 792 0 9 417 2 2/9 417 = 0.000212 0 
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02 0000000000000000 M00 M0000 seu 
Table 2 Percent egg hatch[] pupal weight[] emergence rate[] flight ару and survival rate of GSS] mean + SE[] 











n 0000 DU. 000 uuu O00 
АРТУ Percent egg hatch Pupal weight Emergence rate Flight ability Survival rate 
O %0 [] mg[] 0 vet] [] %П 0 vet] 
F, 74.0000 + 2.3094 aA 13.7107 + 0.0323 aA 87.0000 + 0.5774 aA 60.3333 +3.1798 aA 52.0000 + 3.0551 aA 
F, 79.0000 + 2.0817 aA 14.1433 + 0.0037 aA 91.6667 + 1.4530 aA 59.3333 + 2.9627 aA 48.6667 + 1.7638 aA 
F; 74.6667 +0.8819 aA 14.1700 + 0.0028 aA 90.6667 + 1.7638 aA 56.6667 + 1.6667 aA 48.0000 + 5.7735 aA 
CK 89.5556 + 0.7286 aA 12.7089 +0.2975 aA 89.8835 + 0.4960 aA 61.1111 +2.5987 аА 50.0033 + 2.6972 aA 


Dügpanaup ТиеуПППППШППППППППППППШПППППППППП Ш Р<0.05ШПППППППППППППП 
ПШППППППППППШР<0.0ШППП 
Notes[] Compared using Tukey’s multiple test. Same small letters mean no significant difference and different small letters mean significant differencd] P < 0.05 
level[]. Same capital letters mean no significant difference and different capital letters mean significant differenced] P < 0.01 level[]. The same below. 
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Table 3 Percent egg hatch of F, of irradiated pupae 
at different pupal age of GSS 








0000 O00 au 0000 «e 

П П П П П П П П П П П ПЕ, П П П П П П П П П Mating type Adult age Percent egg hatch 
10 0.44] 0 - 1.8[] 

ПППППШП -зар R00000000 10 “KN Т 
OOU 170000 0-10 000 0-240000 10 0.28] 0-1.70 
0000000 30 n 1 0.10 0- 0.3] 
10 0.11] 0- 0.55[] 

25 ПППППППППППППП ax : m 
- 1dĝ- 240- 3a 0 000 100 Gy D "co D] 0 二 六 二 10 89.61] 87-910 
СТЕ ДЕ EE BE i ЕДД ДЕЕ - a 91.54] 89 - 920 
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Notes[] Numbers in bracket is from minimum to maximum. 


ООО -за00 00 0.05%0 000 - 14-240 
D00000000 0.01%0 000 -140000 
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Па 0000000000000000 
Table 4 Emergence rate[] flight ability[] and survival rate of irradiated pupae at different pupal age of GSS 














ПП 000 t ППШ %П ПП Ш vn 
Рирае аре Emergence Flight ability Survival 
- ld 90.0000 + 1.1547 aA 65.6667 + 1.2019 aA 52.6667 + 2.9059 aA 
- 2d 88.6667 x 1.4531 aAB 59.3333 + 1.8559 aA 50.0000 + 2.3094 aA 
- 3d 83.3333 x 1.8559 bB 53.3333 + 1.6667 aA 44.0000 + 1.1547 aA 
CK 92.1111 + 0.6560 aA 66.5556 + 1.8266 aA 52.0000 x 2.1602 aA 
2.6 000000 ШШПШПППППШППППППППППППППП 
RIO 00 o-100000000000 0000000000000000000 
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ШППППППППППП0.5ПППППППП lUUDUDUUUUDUDUDUUUGUUDUDUuu 
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05 IBHBBUBUUDBHUHU 
Table 5 Sterile males and wild males competed for wild females 


DU D D 0 Mating typ] Z x #0 











ms 0000 х0000 0000 х0000 . 
est cage no. - ; . | elative sterile index 
Sterile male x Wild female Wild male x Wild female 
1 16 15 0.5161 
2 17 18 0.4857 
3 19 21 0.4750 
ПО 0 Mean+ SE 17.3333 + 0.8819 18.0000 + 1.7321 0.4923 + 0.0123 
2.7 JUD L UUUDUUDUUUDUUuDUuUnUupBpnuuunu 
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06 00000000 
Table 6 Summary statistics for number and distance of recapture of sterile males 


ПППППППППППППП 











0000 Marked capture traps and distance from the releasing site ОШОО 
Recapture Total 
: 50m 100 m 300 m 
time number 
1 2 3 4 5 6 7 8 9 10 
0 10) Week 1 00 Number 78 201 153 137 11 31 39 0 10 0 660 
00 0 Percent 11.81 30.45 23.18 20.76 1.67 4.70 5.91 0 1.51 0 
О 20 Week 2 OO Number 18 49 72 33 0 0 22 0 0 0 194 
00 0 Percent 9.28 25.26 37.11 17.01 0 0 11.34 0 0 0 
0 30 Week 3 OO Number 0 0 0 0 0 0 0 0 0 0 0 
ПО 0 Percent 0 0 0 0 0 0 0 0 0 0 
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